The importance of lytic and nonlytic immune responses in viral infections.
Antiviral immune effector mechanisms can be divided broadly into lytic and nonlytic components. We use mathematical models to investigate the fundamental question of which type of response is required to combat different types of viral infection. According to our model, the relative roles of the two types of component depend on the cytopathicity of the virus relative to its rate of replication. If the viral cytopathicity is low relative to the rate of viral replication, the model predicts that a combination of lytic and nonlytic effector mechanisms is likely to be required to resolve the disease, particularly if the virus replicates at a fast rate. By contrast, if viral cytopathicity is high relative to the replication rate of the virus, then lytic and nonlytic mechanisms can, in principle, resolve the infection independently. We discuss our findings in the context of specific viral infections and use our model to interpret empirical data.